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AEROLOGICAL SUMMARY 
[Anrological Division. D. If. LITTLE in Chargel 

By B. FRANCIS DASHIELL 

The results of 578 upper-air observations made in the 
United States, Canal Zone, and Hawaii, by airplanes and 
radiosonde during March 1939 are shown in tables 1 and 
la. Free-air pressures and temperatures, as well as  the 
March resultant-wind directions and forces, are indicated 
on charts VIII, IX, X, and XI, and isentropic data are 
shown on chart XII. Tables 2 and 3 present certain 
selected observations obtained by pilot-balloons in the 
iipper .air. A detailed description of these data will be 
found in the January 1939 issue of the MONTHLY WEATHER 
REVIEW. 

The weather in March was, in general, abnormally 
warm. Mean monthly temperatures at  the surface ( O F . )  

were above normal everywhere, except locally in the 
Northeast, upper Lake region, western Colorado, and the 
southern Pacific coast. Departures from normal were ex- 
cessive by as much as +6O F. over the Middle Atlantic 
States and Ohio Valley, as well as the northern Rocky 
Mountain region. Precipitation was less than normal in 
the South, northern Great Plains, and west of the Rockies. 
Elsewhere, and particularly in the Northeast and in a 
belt across the country from the interior of the Middle 
Atlantic States to the southern Rocky Mountains, pre- 
cipitation was unusually heavy. 

In the lower levels of the free air (up to 5 kilometers) 
where observations are obtained both by airplane and 
radiosonde, most of the flights launched a t  the surface 
were very successful in reaching high altitudes. Of the 
299 airplane observations made within the United States 
proper (table l ) ,  85 percent reached 5 kilometers, and 99 
percent of the 217 radiosonde flights (table la) attained 
the same level.. Ten kilometers was reached by 94 per- 
cent of the radlosonde observations; 55 percent went to 
15 kilometers; and 24 flights (11 percent) over only 3 
stations reached 18 kilometers. 

An area of low atmospheric pressure prevailed during 
March over the Great Lakes region and along the St. 
Lawrence Valley eastward to Newfoundland, spreading 
northward indefinitely over the Hudson Bay area. This 
distribution is shown on charts VIII, IX, X, and SI. 
When compared to previous observations in the United 
States, this area exhibited slightly lower pressures than 
existed in March 1938. Elsewhere, however, pressures a t  
1.5, 3, 4, and 5 kilometers, were higher than a year ago, 
except over Washington, D. C., a t  all levels, and Pensa- 
cola, Fla., a t  5 kilometers. Highest pressure prevailed 
during March over Pensrtcola, Fla., with slightly lower 
tendencies a t  El Paso, Tex., San Diego, Calif., and Olila- 
homa City, Okla., a t  all levels. Above 5 kilometers, 
where only radiosonde observations were obtained, pres- 
sures remained lowest over Sault Ste. Marie, Mich., and 
Fargo, N. Dak., a t  all levels. Computation of 5,000-foot 
pressures (chart VIII) for the western States, showed that 
a slight high-pressure area was centered over southwestern 
Colorado, and another over southern Nevada. 

Sault Ste. Marie, Mich., reported the lowest free-air 
temperatures ('C.) a t  all levels below 5 kilometers, as 
shown on charts VIII, IX, X, and XI, and in tables 1 
and la. Above 5 kilometers, the lowest temperature 
reported in March was -66.0' C. over Oklahoma City, 
Okla., at 17 kilometers. The second coldest station in 
the higher levels was Washington, D. C. Below 5 
kilometers, highest temperatures prevailed over Pensa- 
mla, Fla., and at El Paso, Tex., a t  1.5, 2, and 2.5 Iulo- 
meters. 

At 5 kilometers, Salt Lttke City, Utah, was 8.0' C. 
warmer in March than during the previous month, and 
Fargo, N. Dak., Omaha, Nebr., Spokane, Wash., El 
Paso, Tex., Cheyenne, Wyo., and Billin s, hlont., all 
were a t  least 5.0' C. warmer than in Fe % ruary. Also, 
the above stations, as well as others, except Fargo, N. 
Dak., and Omaha, Nebr., were warmer during the current 
month than a year ago in March 1938; Spokane, Wash., 
being as much as 6.8' C. higher. In  the very high levels 
it was found that Oklahoma City, Okla., was warmer than 
in February up to 11 kilometers, and then colder above. 
In addition, Omaha, Nebr., and Sault Ste. hlarie, Mich., 
were colder in March above 10 kilometers, and Fargo, 
N. Drtk., was colder above 11 kilometers. Washington, 
D. C., and Nashville, Tenn., were colder in March only 
n t  8, 9, and 10 kilometers. But Oakland, Calif., was 
warmer a t  all levels from the surface to 18 kilometers in 
March. 

Since March is the seasonal opposite of September, a 
brief comparison of high-altitucle temperatures over stations 
which by now have conducted radiosonde observations 
during both periods, is interesting. It was noted that a t  
Nashville, Tenn., Oakland, Calif., Oklahoma City, Okla., 
Omaha, Nebr., Sault Ste. Marie, Mich., and Washington, 
D. C., temperatures during March were decidedly lower 
than in September 1938 a t  the surface, ranging from 5.7' 
C. colder a t  Oakland, Calif., to 19.8' C. less at  Fargo, N. 
Dak. However, a t  these stations, with the exception of 
Sault Ste. hiarie, Mich., the differences between March 
2nd September decreased steadily with altitude until 13 
kilometers had been reached over Omaha, Nebr., and Fargo, 
N. Dak., and 14 kilometers a t  Nashville, Tenn., Oakland, 
Calif., Oklahoma City, Okla., and Washington, D. C. At 
those levels March temperatures became warmer than in 
September, and increased steadily with altitude until the 
maximum height was reached in each case. However, 
over Sault Ste. Marie, Mich., hlarch was colder a t  all 
levels from the surface up to the maximum of 16 kilometers. 

hiem relative humidities were moderate in most cases 
during March. The highest occurred over Sault Ste. 
Marie, Mich., and Fargo, N. Dak., a t  all levels, being 72 
percent over the former station a t  7 kilometers. Lowest 
humidity was located over El Paso, Tex., at all levels (32 
percent at 2.5 kilometers) and over Oklahoma City, Olda. 
(34 percent), a t  8 kilometers. 

The March resultant wind directions and forces, com- 
puted for 106 stations in the United States, Canada, 
Rlesico, Cuba, and Bermuda, are shown on charts VIII, 
IX, X, and XI (1.5, 3, 4, and6  kilometers, respectively). 
This represents an increase of 2 stations in the United 
States (Birmingham, Ala., and Little Rock, Ark.), and 2 
in Canada (Regina, Saskatchewan, and Toronto, Ontario). 
The Weather Bureau, at  the close of March, was conduct- 
ing regular pilo t-balloon observations from 85 stations 
within the United States proper. A selected list of cer- 
tain stations for which resultants are computed, based on 
5 p. m., E. S. T., observations, is given in table 2. 

There was a substantial increase in the number of 
observations made during the current month. Com- 
pared to February this increase was 8, 18, and 26 percent 
at  3 , 4 ,  and 5 kilometers, respectively, Also, it was found 
that 76 percent of the original observations launched at  
the surface (table 2) reached 2.5 kilometers over all 
stations, and that 71 percent of these stations continued 
their observations up to 5 kilometers but with only 39 
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i percent of the original flights reaching that elevation. 
March resultant wind directions having southwesterly 
components predominated below 1.5 kilometers, but, 
above that level winds from the northwest quadrant 
ranged from 53 percent of the total a t  2 kilometers to 89 
percent a t  8 kilometers. This was due, in part, to the 
seasonal change over the preceding month of February 
when observations having northwesterly components pre- 
dominated, reaching 65 ercent of the total a t  3 kilometers 

The mass movement of the air at  1.5 kilometers (chart 
VIII) across the northern portion of the United States 
and southern Canada was from the northwest quadrant 
during March at considerably more than one-half of the 
stations in the country, and from the southwest quadrant 
elsewhere, except for several places in southern Florida, 
Cuba, and Mexico. At those stations southeasterly re- 
sultant directions were noted. Comparing the 5 a. m., 
E. S. T., March resultant directions a t  certain stations 
with the normals computed for 1.5 kilometers, it was 
noted that the directions at  Key West, Fla., and Hous- 
ton, Tex., departed from the normal in a counterclock- 
wise rotation by 88' and 66', respectively. The current. 
directions at Seattle, Wash., and San Diego, Calif., de- 
parted clockwise from normal by 22' in each case. But 
tfhe resultant wind directions at Nashville, Tenn., Billings, 
Mont., St. Louis, Mo., Cincinnati, Ohio, Boston, Mass., 
and Spokane, Wash., were normal or very close to normal. 

At 3 kilometers (chart IX) the a. m. resultant winds 
showed that a t  67 percent of the stations in the United 
States the winds had northwesterly directions. These 
also occurred in southern British Columbia in all cases. 
But a belt across the southern portion of the United States 
was composed of wind directions having southwesterly 
components. It was noted that several places for which 
resultant normals have been computed showed outstancl- 
ing departures. Key West, Fla., had the largest variation 
of any-the difference between the current month and its 
normal being 158', with the March resultant rotated 
from normal in a counterclockwise direction. Similar 
conditions existed a t  Medford, Oreg., and Houston, Tes., 
respectively, where differences of i3' and 52' occurred. 
All but two of the stations with normals showed that 
current directions de arted from normal by counter- 

Nashville, Tenn., Atlanta, Ga., Spokane, Wash., arid 
Omaha, Nebr., however, remnined very close to their 
normals during March. 

Resultant wind directions for March a t  4 and 5 kilo- 
meters fell within the northwest quadrant at  74 perccnt 
of all stations a t  both levels (charts X and XI). Al- 
though the winds at 4 and 5 kilometers are based on 
observations made at 5 p. m., E. S. T., a comparison with 
the a. m. normal resultants for certain of these stations 
has been made. The directions a t  Medford, Oreg., 
San Diego, Calif., Key West, Fla., and Billings, hIont., 
showed abnormal departures, being as much as 70°, 54', 
45O, and 7' at 4 kilometers, and 68', 47', 36', and 30°, 
at 5 kilometers, respectively. In addition, when the 
p. m. resultant directions for March a t  all levels (table 2) 
were compared with the a. m. normals, it was found that 
San Die 0 ,  Calif., Medford, Oreg., Houston, Tex., Omaha, 
Nebr., galt Lake City, Utah, Oklahoma City, Okla. 
Seattle, Wash., and Fargo, N. Dak., showed outstanding 
departures. However, a t  Meclforcl, Oreg., there was an 
average departure of 55' a t  each level, and all, with the 
exception of 3 kilometers, departed from normal by clock- 
wise rotations, or toward the north. Cheyenne, Wyo., 

and 100 percent at  8 k' l f  ometerq. 

clockwise rotations. rF he directions a t  Fargo, N. Dali., 

had the smallest avera.ge departure for the month. The 
departures a t  12 such stations represent,ing most of the 
country, particularly the entire central portion, were 
clockwise with northerly tendencies, a t  all levels including 
the surface, while only two stations had departures at all 
levels that were counter-clockwise rotations from normal. 

In  this conne.ction, too, it was found that when com- 
paring 5 a. m. observations with those made at  5 p. m., the 
resultant directions at  1.5 kilometers (at i o  percent of) 
the stations) were slightly north (when rotated clockwise) 
of those reported at  5 p. m. Prackicslly the same con- 
dit'ion prevailed a t  3 kilometers, but a t  fewer stations. 
Rather wide differences between the a. m. and p. m. 
March resultants at  1.5 kilometers were noted at  Miami, 
Fla. (177O-when rotated counterclockwise) ; San Diego, 
Calif. ( 167'-c1ockwise) ; Las Vegns, Nev. ( 138'-~lock- 
wise) ; Reno, Nev. (93°-counterclockwise) ; Oklahoma 
City, Olila. (47°-clockwise); and El Paso, Tex. (44'- 
clockwise). The variations a t  3 kilometers were less 
pronounced, the greatest being a t  Miami, Fla. (61'- 
clockwise) ; RIedford, Oreg. (39°-counterclockwise) ; 
Charleston, S. C. (30'--counterc1ockwise) ; Salt Lake City. 
Ut,ah (30°-c.lockwise) ; and Boise, Idaho (29'-c1ockwise). 

Resultant wind dimctions during March were more 
southerly than in the preceding month of February over 
the entire Rocky Mountmain region and the Pacific coast, 
while east of that area, to the Mississippi Valley and 
between the Canadian border and Gulf coast, all directions 
were more northerly than in February. Elsewhere, over 
the eastern third of the country, the March wind directions 
failed to differ so definitely and uniformily from those 
recorded during February. 

The resultant velocities for March were decidedly lower 
over more than 75 percent of all stations in the country a t  
1.5, 3,4,  and 5 kilometers than during the previous month 
of February. In a great many cases the current velocities 
were less than one-half of those recorded in the preceding 
month. Similar conditions existed in Canada, Mexico, 
and Cuba. Although current resultant velocities were 
much lower than in February, when they were compared 
to the normal velocities at  certain stations, the March 
velocities were higher than normal at  80 percent of the 
stations for which normals have been computed. This 
was partic.ulnrly noticeable in the higher levels. At a 
number of these stations the current velocity ranged from 
3 to 13 meters per second greater than normal. 

The highest resuhant-wind velocit8ie,s during March 
were found over the eastern and central portions of the 
United States and southern Canada a t  1.5 kilometers, 
particularly over the middle Atlantic States and Ohio. 
At 3 kilometers the highest velocities spread westward to 
the Continental Divide, and then elsewhere over the 
country, except at a few Pacific coast stations a t  4 and 5 
kilometers. Highest velocities at  all levels were located 
over the East and Northeast. The current resultant 
velocities at  1.5 kilometers were decidedly lower over 70 
percent of the stations a t  5 p. m., E. S. T. (table 2), than 
at 5 a. m., E. S. T. (chart VIII), but at 3 kilometers the 
opposite was. true, with most of the stations having 
higher velocities at  5 p. m. than a t  5 a. m. 

Table 3 gives the maximum actual velocities recorded 
ove,r the United St,ates. The hi hest noted below 2.5 

burgh, Pa., on the 6th; that between 2.5 and 5 kilometers 
(62.4 meters per second) was recorded over Winnemucca, 
Nev., on the 12th; and above 5 kilometers a velocity of 
80.0 meters per second (178.9 miles per hour) was observed 
a t  Las Vegas, Nev., on the 9th a t  approximately 10 kil- 

kilometers (42.5 meters per secon 8 ) occurred over Pitts- 
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Stations and elevation!: in 
met,ers above 888 Iewl 

ometers. This is the third time a very high velocity has 
been recorded a t  Las Vegas, Nev. The previous csses 
occurred in February 1939 and December 1937, and the 
current wind speed is believed to be the highest ever 
recorded in bIarch over the United States. 

M E A N  MONTHLY I S E N T R O P I C  CHART 

The mean nionthly isentropic chart (chart X I )  for 
March 1939, 0=397, is characterized by four very pro- 
nounced moist tongues. However, except to the  estrenie 

Surface m 1,000 

Sum- 
herof 

va- 

north and east of these tongues there a.re no significant 
positive departsues in precipit,abion. In fact, the whole 
southeastern part of the c.ountry is charac.terized by 
pronounced drought. However, it is to be iiote,d that, 
where t'he winds amppear t,o be flowing upslope, the negat,ive 
dc?partures in prec.ipitation are much smaller. 

The patterns on the hlarch mean ise,ridropic chark for 
1935, 1936, and 1937, correspond much more closely with 
t,he pre,c.ipit,ation depmtrtures than do the Ma.rc.h 1939 
pat,te,nis. 

Billings, Mont. (I,OQOm.).-- 
Cheyenne, W'yo. (1.873 m.. 
Chicago. 111. (187m.) ........ 
coco soh.  C,. z.1 (15m.)  ..__ 
El Paso, Trx. (1,193 m.) ..... 
Lakehnrst.. N. J.l ( 3 9 ~ 1 ) -  .-.. 
Norfolk. ~ 8 . 1  (in m.)-. ~ .-.. 
Pearl Harbor. T. H.1 (6 I&). 
Pensmla, F1a.I (13m.) ...... 
St. Thomas, V. I. I '  (S m.).- 
Salt Lake City. Utah f 1 .?8S 

TABLE l.-Meanfrre-air baromelric pressures (P.) in ?rib., trniperatirres (T.) in "C,, and relative h utitidilies (R.  H.) in percent obtained by airplanes 
during illarch 1939 

I Altitude (meters) m. s. 1. 

31 891 -0.; 731 ............................ 
30 510 -1.9 74 ........................... 
30 996 0 . 3  76 95s 0 . 5  i 3  500 -0 .6  6! 
81 1.012 25.1 SI 9 s  21. R 91 a04 16.3 81 
31 8S2 9. 8 35 ........................... 
2.5 1.015 1.3 z6 95s 0.5 71 5124 -1.; 6r 
22 I , O M  s.6 , 2  9fi2 9 . 3  ss 9n5 6. I 45 
31 1.015 ?0.0 83 960 19. 5 76 905 lR.6 7f 
21 1.0?1 12.7 S3 963 14.0 66 90s 1?.0 W 

................................................. 

m . )  ........................ 31 872 2 .3  7R ........................... 
San Diego, C8lif.l (10 m . )  _ _ _ _  27 1.017 10. fi fi5 960 10.2 82 904 
Beattle, Gpokane, Wash: Wash. ( l O m . / l  (59im.)  .... I I ~ I , / I I ~ ~  30 947 7.41 1 .2  84 t21 .............. 0561 4.41 701 W3i 901 !:::I 8.1 gi 7: 

1 Nary. 
3 Flights discontinuwl temporarily. 
Observations taken ahout 4 a. m. 75th meridian time. erwpt hy Nary stations along the Pacific coast and Hawaii where they arc taken at daan. 
NOTE.-NOne of the means included in this table are hssed on less thon 15 surface or 5 standard-level ohseri etions. 

TABLE la.--l\leanjree-air baromeiric pressures (P) i n  mb, femperatrirvs (T) in "C.,  and relative h?tmiditiee ( R  €3) in percent obtained b y  radio- 
sonde diiring March 1939 

Stations and elevations in meters above sea level 

(274 m.) (180 m.) 2 (m.) Okla. (391 m.) (300 m.) Mich. (221 m.)  I (13m.l 

-_ 
Faren. N. Dak. I Nashrille. Tenn. 1 Oakland, Calif. I Oklahonla City, I Omaha. Nehr. I Sanlt StP Marie. Washineton. D.C. I 

I Navy. 
Observations taken about 4 a.m. 75th meridian time, except by Navy stations along the Pacific coast and Hawaii where they are taken at dawn. 
Nom-None of the means included in this table are based on less than 15 surface or 5 standard-level observations. 
Number of observations refers to pressure only as temperature and humidity data are missing for some Observations a t  certain levels, also, the humidity dats is not used in dally 

observations when the temperatureis below -ao C. 
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TABLE 2.-Frse-air resultant winds based on pilot-balloon observations made ncnr 5 p .  m. (E. S. T.) during March 19.99 

[Directions given in degrees from North (N=36f1°. E =goo, S=18fln, TV =270°)--Velocities in meters per second (superior figures indicate iiumher or ohservatiooa] 

71 
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TABLE 3.-Afazinmm freeair  wind velocities (M.  P. SJJ for di’erent sectiona of the United States based on pilot balloon observations during 
March 1939 

Surface to 2,500 meters (m. s. 1.) 11 Between 2,500 dnd 5,000 meters (m. s. 1.) 11 Above 5,000 meters (m. s. 1.) I 

Southeast 3 _ _ _ _ _ _ _ _ _  
North-Central 4 _ _ _ _ _  
Central, _ _ _ _ _ _ _ _ _ _ _ _  
South-Centrd 6 _ _ _ _ _  
Northwest 7 _ _ _ _ _ _ _ _ _  
Wast.-Centrala _ _ _ _ _ _  
Southwest _ _ _ _ _ _ _ _ _  

- 

a 
Y 

d - 
fi 
7 

5 

15 
11 
11 16 

31 
4 
- 

33.8 WSW _ _ _ _ _  1,420 

36.4 W S W  _ _ _ _ _  2, OW 
35.6 WSW ____. 1,450 
36.3 SSW _____. 1,210 
27.3 W _ _ _ _ _ _ _ _ _  1,350 
34.8 WNW _ _ _ _  2.290 
37.5 W _ _ _ _ _ _ _ _ _  2.190 

Detroit. Micb ..____. 
Eransville, Ind ___._ 
Fort Worth, Tex __._ 
Hnvre, hiont ______._ 
Cheyenne, Wyo __.._ 
El Paso, Tex _____.__ 

44.4 NW ____. _ _  4,440 6 
39.6 W S W  ___._ 400 5 
47.7 W S W  .___. ::bW 4 
39.2 t3W _ _ _ _ _ _ _  3.240 13 
62.4 d W  ._____. 3,?3 12 
42.8 W __...___. 3,810 4 

Huron, S. D a k  ..... 
Eransrilla, Ind _ _ _ _ _  
Abilene Tex _.______ 
Pendletbn, Oreg _ _ _ _ _  
Winnemucca. Nev-. 
El  Paso, Tex ....___. 

46.0 M‘NW --.. 8,400 6 Huron. 8. Dak. 
A .  \\‘______.__ 10,120 2 Wichita, Kans. i;.; WSW _.._. 5 470 4 Abilene Tex. 
52.0 NW __.____ 6: 300 16 Billinps: Mont. 
i 3 . 5  NNW _ _ _ _ _  8,790 3 Redding. Calif. 
6U.O W’_______ 9,980 9 Ilns Vegaa, Nev. 

Mean 
alti- 
tude 
(km.) 
n.9.1. 

7.7 
6.4 
10.1 
11.6 
12.4 
11.9 
11.6 

14.2 
. -. -. 

- -. - - - 
- - - - - - 
10.2 

hfean 
tem- 
pera- 
ture c. 

-50.2 
-54.4 
-62.2 
-68.9 
-69.2 
-59.0 
-64.0 

-63.5 

-- 

- - - -. . 
- - - -. -. 
- - -_ - -. 
-61.2 

Mean 
alti- 
tude 

(km.) 
m.s.l. 

6.4 
7.7 
9.4 
10.6 
11.6 
12.1 
11.8 
11.9 
12.6 
13.1 
14.6 

9.6 

Mean 
tem- 
pera- 
ture 

C. -- 
-43.0 
-46. 1 
-55.6 
-59.3 
-60,s 
-63.0 
-54.3 
-51.0 
-51.0 
- N O  
-58.0 

-53.0 

Num- 
her of 
cases 

hlean Mean 
a h -  tem- 
tude pera- 
(km.) ture 
m.s.1. OC. 

Mran 
alti- 
tude 
(km.) 
m.s.1. 

6.6 
7.4 
9.2 
10.9 
11.4 
12.1 
12.2 
13.6 
14.6 
15.8 
15.1 

10.9 

Mean 
tem- 
yera- 
Lure c. 

-46.0 
-46.2 
-52.7 
-60.8 
-59.7 
-60.0 
-55.5 
-61.0 
-6fi.0 
-72.5 
-61.7 

-57.7 

-- 

Num- 
ber of 
cases 

Mean Mean hIean Mean 
alti- tem- Num- alti- tem- Num- 
tude pera- berof tude pera- brrof 
(krn.) ture cases tkm.) ture cases 
m.s.1. C. m.s.1. C. 

Mean 
alti- 
tude 
(km.) 
m.s.1. 

Mean 
tem- 
pera- 
ture 
O C .  

. - - - - - - 
2 
8 
19 
13 
13 
1 

- - - - - - - . -. - - . - - - 
6.4 -31.0 
9.2 -49.6 
10.8 -56.1 
11.7 -60.1 
13.0 ~ 5 6 . 5  
12.1 -63.0 

1 
6 
18 
15 
6 
2 

_.__._____.._.___. 3 
6.4 -29.0 4 
8.2 -36.7 15 
10.3 -52.5 20 
11.2 -55.5 9 
12.0 -56.1 5 
12.7 -58.0 2 

. - - - - - - 
2 
14 
21 
11 
3 

- - - - - -. 
7.6 
10.2 
11.6 
11.9 
13.3 

Northeast 1 _ _ _ _ _ _ _ _ _  41.0 WSW _ _ _ _ _  2.160 
East-Central’______ 1-1 42.5 WNW _ _ _ _  l- 2,440 

1 Malne, Vermont, New Hampshire, hfawxhusett.s. Rhode Island, Connecticut. N e a  York. New 
2 Delawrue, Maryland, Virginia. West Virginia. southern Ohio, Kent.ucky, emtern Tennessee. and 
a South Carolina. Oeoreia. Florida. and Alabama. 

Jersey. 
I North 

, Pennsylvania, und northern Ohio. 
Carolina. 

4 Michigan,wiswnsin,-dlnn~ota; North Dnkota, and Aouth D8kota. 
8 Indiana, Iilinios. Iowa, Nehraska, P a n r ; ~ ~ ,  and  Mwwlri. 
6 Mkksippi. Arkansas. I.oubian8, Oklnhomn. Textw (exc@pt El Paso). and western Trnnavae. 
7 Montana, Idaho, Washington, and Oregon. 
0 Wyoming, Colorado, IJtah, northern Nevada, and northern California. 
@Southern California. southern h’evada, Arizona, New hlexico. and extreme west Texas. 

TABLE 4.-Alean altitudes and temperatures of significant points ?detilijiahle as tropopauses during Alarch 193gJ classrjied nccording to thr 
potential temperatures (10-degree intrrvals between 380 and .?9B0 A. )  with which they are identijied. (Based on radioaondr observations.) 

Nashville, Tenn. I Fargo, N. Dak. Oakland. Calif. IUklahoma Cit.g,Okla.l Omaha, Nebr. Gault Ste. Marie, 
Micb. Washington, D. C. 

-_ 
Potential tempra-  

tures Num 
hrr oi 
c&sCS 

I 

\Turn. 
ier of 
cases 

__ 
5 
14 
20 
10 
6 
1 
4 
1 
1 
1 
1 

.-___. 

v m  
Ser of 
cases 

- -__-  
1 
6 
10 
1.4 
3 
4 
1 

_ _ _ _ _ -  
-32.0 
-53.1 
-SD. 1 
-57.8 
-60.7 
-61.0 
-64.0 
-60.6 
-61.0 

l- Mean po ten t i a l  
temperature-..--- 843.2 331.5 321.5 


